Background: Patients are often not told about harmful medical errors. The malpractice environment is considered a major determinant of physicians' willingness to disclose errors to patients. Yet, little is known about the malpractice environment's actual effect on physicians' error disclosure attitudes and experiences.
cent had disclosed a serious error to a patient, and 85% were satisfied with the disclosure, and 66% agreed that disclosing a serious error reduces malpractice risk. Respondents' estimates of the probability of lawsuits were not associated with their support for disclosure. The belief that disclosure makes patients less likely to sue (odds ratio, 1.58), not being in private practice (odds ratio, 1.47), being Canadian (odds ratio, 1.43), and being a surgeon (odds ratio, 1.26) were independently associated with higher support for disclosing serious errors.
Conclusions: US and Canadian physicians' error disclosure attitudes and experiences are similar despite different malpractice environments, and reveal mixed feelings about disclosing errors to patients. The medical profession should address the barriers to transparency within the culture of medical and surgical specialties. Med. 2006; 166:1605 -1611 E FFORTS ARE BEING LAUNCHED around the world to enhance patient safety. Following the US Institute of Medicine report, To Err Is Human: Building a Safer Health System, 1 England, Australia, New Zealand, and Canada also identified adverse events and errors as a major health problem. [2] [3] [4] [5] In addition, standards that promote open communication with patients following such events are rapidly emerging. In the United States, hospital accreditation standards and some state laws require that patients be told about "unanticipated outcomes," 6, 7 and Senators Barack Obama and Hillary Rodham Clinton introduced legislation requiring harmful errors be disclosed to patients. 8 Programs to enhance communication with patients following adverse events and errors also have been recently implemented in the United Kingdom and Australia. 9, 10 However, studies 5, [11] [12] [13] [14] in multiple countries suggest that as little as 30% of harmful errors may be disclosed to patients. Failing to communicate effectively with patients following errors could reduce patient trust in physicians' integrity and may increase the likelihood of a lawsuit. 15, 16 Many have suggested that the malpractice environment (ie, the frequency of malpractice claims and the availability of affordable malpractice insurance) is a major obstacle to disclosing harmful errors to patients. [17] [18] [19] The malpractice environment can vary considerably among countries. Malpractice lawsuits are a special concern in the United States, where physicians cope with escalating premiums and loss of insurability. 20 Canadian physicians practice in a much less litigious environment. While Canada shares the US fault-based malpractice model, tort reforms and other systemic legal differ-ences (such as rare use of contingency fees or punitive damages) result in Canadian physicians being sued approximately one quarter as frequently as their US counterparts and paying much lower premiums. [21] [22] [23] Comparing physicians' opinions about error disclosure and patient safety across countries could clarify whether these attitudes stem from country-specific issues, such as the malpractice environment. Furthermore, the malpractice environment differs depending on physicians' specialties. In the United States and Canada, malpractice premiums are considerably higher for surgeons. To our knowledge, prior studies 11, 18, 19 have not compared physicians' disclosure or safety attitudes in different countries or by specialties. Therefore, we surveyed 2637 physicians in the United States and Canada to determine the following: (1) physicians' attitudes about disclosing errors to patients and patient safety, (2) whether these attitudes differ between the United States and Canada and between medical and surgical specialties, and (3) what factors beyond country and specialty are associated with physicians' willingness to disclose serious errors to patients.
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METHODS
We mailed surveys to 4568 physicians in the United States and Canada. In the United States, surveys were mailed to all 2168 clinically active attending physicians in internal medicine (general medicine and all subspecialties, n=1365), family medicine (n=209), and surgery (general surgery and all subspecialties, n=594) at Washington University School of Medicine/BJC HealthCare, University of Washington School of Medicine, and Group Health Permanente, Seattle. Missouri and Washington are 2 of the 18 US states whose malpractice environment is reported to be "in crisis" because of limited availability of affordable professional liability insurance. 20 These specific institutions were studied because the investigators' preexisting relationships with them facilitated an adequate response rate and because they provided geographic diversity and a mixture of academic and private physicians. Of these 2168 US physicians, 173 were ineligible, leaving 1995 eligible US physicians.
In Canada, surveys were mailed to a nationally representative random sample of 2400 English-speaking practicing physicians in internal medicine (general medicine and all subspecialties, n = 1200) and surgery (general surgery and all subspecialties, n=1200). The Canadian sample was drawn from the Canadian Medical Directory, which includes all physicians in active clinical practice in Canada. Of these 2400 Canadian physicians, 202 were ineligible, leaving 2198 eligible Canadian physicians.
SURVEY CONTENT
The survey used the US Institute of Medicine definitions of adverse event, medical error, and near miss, the most commonly used definitions for these terms. 1 We developed our own definitions of serious error and minor error ( Table 1) . These definitions were repeated on each survey page, and key terms were capitalized or boldfaced throughout. The survey was pilot tested with practicing physicians, and cognitive interviews were conducted to ensure key terms were clearly understood.
Questions about error disclosure included what types of errors should be disclosed, barriers to disclosure, and respondents' experience with disclosure. To assess attitudes about the malpractice environment, respondents were asked to estimate the likelihood of a malpractice suit in the next year. Respondents' beliefs about the relationship between disclosure and malpractice were measured by asking whether disclosing a serious error would make the patient less likely to sue and whether the possibility of a lawsuit might reduce their willingness to disclose. Agreement was measured on a 4-point Likert scale (from "strongly disagree" to "strongly agree").
SURVEY IMPLEMENTATION
This anonymous survey was conducted between July 2003 and March 2004, and was approved by the participating institutional review boards. Informed consent was implied by returning the survey. We encouraged participation through repeated mailings and telephone, facsimile, and e-mail reminders. Token incentives, including a $5 coffee card and a lottery for dinner at a local restaurant, were also used in the United States. Financial incentives were not used in Canada.
STATISTICAL ANALYSIS
The relationship of respondents' attitudes to country and specialty was analyzed using logistic regression (dichotomous outcomes) or fixed-effects modeling (continuous outcomes) in the 4 physician groups (US medicine, US surgery, Canadian medicine, and Canadian surgery). In the analysis, we chose 2 variables to represent the malpractice environment's effect on respondents' attitudes: respondents' country and estimate of the probability of malpractice. Questions that used 4-point Likert response scales were dichotomized at the midpoint (agree vs disagree) with the exception of the question "serious errors should be disclosed to patients." Based on prior research and review of the literature, 24, 25 we expected that disclosure of serious errors would be endorsed by virtually all physicians. Therefore, this variable was dichotomized at strongly agree vs all others.
Factors independently predicting whether physicians strongly agreed that serious medical errors should be disclosed were evaluated using hierarchical logistic regression, starting with the physician group variable (country or specialty) and then including additional variables. Age, years of training, and practice type were included a priori as adjustment variables. The final model was examined for clustering of physician attitude by hospital, with no significant change. Therefore, the results of the unclustered analysis are reported. Analyses were performed using SAS statistical software, version 8 (SAS Institute Inc, Cary, NC), except for the clustered analysis, which used Stata software, version 8 (StataCorp LP, College Station, Tex). 
RESULTS
CHARACTERISTICS OF RESPONDENTS
Surveys were completed by 2637 (62.9%) of 4193 eligible physicians ( Table 2) . Respondents and nonrespondents did not differ by country or sex. The response rate of surgical specialists was slightly higher than that of medical specialists (64.5% vs 60.1%; P=.01). In the United States, respondents were more likely to be in academic practice than nonrespondents (33% vs 29%; P=.002). Practice type was not available for Canadian nonrespondents.
PATIENT SAFETY EXPERIENCES AND ATTITUDES
Of the physicians, 62% reported involvement in a near miss, 73% in a minor error, and 55% in a serious error; 5% reported no prior involvement with any near misses, minor errors, or serious errors. While involvement in a serious error was reported slightly more often by US Of the physicians, 64% agreed that "medical errors are one of the most serious problems in health care," with no country or specialty variation. Physicians were divided on whether "medical errors are usually caused by failures of care delivery systems, not the failure of individuals," with 50.4% agreeing and 49.6% disagreeing. No country difference existed, but medical specialists were more likely than surgical specialists to agree (OR, 1.7; 95% CI, 1.4-2.0).
MEDICAL MALPRACTICE ATTITUDES
Attitudes about the malpractice environment varied by country and specialty. Respondents overall estimated that 8% of physicians in their specialty would be sued in the next year (Table 3) . US physicians thought lawsuits were 1.5 times more likely than did Canadian physicians (9.4% vs 6.4%; PϽ.001), and surgical specialists believed lawsuits were 1.6 times more likely than medical specialists (10.1% vs 6.2%; PϽ.001). Regarding the relationship between disclosure and malpractice, 66% agreed that disclosing serious errors made lawsuits less likely. Canadian physicians were somewhat more likely to agree with this statement than US physicians (OR, 1.3; 95% CI, 1.1-1.5), and medical specialists were more likely to agree than surgical specialists (OR, 1.5; 95% CI, 1.3-1.8).
ATTITUDES AND EXPERIENCES WITH ERROR DISCLOSURE
Physicians' willingness to disclose errors to patients increased with the error's harm ( Table 4) . Of the physicians, 35% endorsed disclosing near misses, a belief held more commonly by Canadians (OR, 1.8; 95% CI, 1.5-2.1) and medical specialists (OR, 1.5; 95% CI, 1.2-1.8).
Of the physicians, 78% supported disclosing minor errors, with no country or specialty variation. Nearly all (98%) agreed that serious errors should be disclosed; 74% agreed that disclosing a serious error would be very difficult, a belief endorsed by slightly more US physicians (OR, 1.2; 95% CI, 1.0-1.5). A stronger specialty difference existed, with medical specialists more likely to agree that disclosure was difficult than surgical specialists (OR, 1.6; 95% CI, 1.3-1.9).
Despite agreeing that serious errors should be disclosed, many physicians acknowledged that certain factors might make them less likely to actually disclose. Of the physicians, 60% reported they might be less likely to disclose if they "think the patient would not understand what I was telling him or her." Other factors that physicians reported might inhibit disclosure included "if I think the patient would not want to know about the error" (30%), "if the patient is unaware that the error happened" (21%), "if I think I might get sued" (19%), "if I didn't know the patient very well" (13%), and "if I think the patient would become angry with me if I did so" (10%). Only 23% did not report that any of these barriers would make them less likely to disclose a serious error to a patient.
Of the physicians, 58% reported having disclosed a serious error to a patient, with no country variation (Table 4 ). Surgical specialists were 1.7 times (95% CI, 1.4-2.0 times) more likely to have disclosed a serious error than medical specialists. Most physicians who had disclosed a serious error reported being either very (38%) or somewhat (47%) satisfied with the disclosure conversation, with no variation by country or specialty; 74% reported they "experienced relief" after disclosure.
WHAT PREDICTS WILLINGNESS TO DISCLOSE SERIOUS ERRORS TO PATIENTS?
Factors that independently predict strongly agreeing that serious errors should be disclosed to patients are presented in Table 5 . Physicians' estimate of the probability of being sued, a key marker of the malpractice environment, did not affect respondents' beliefs about disclosure. For example, 54% of physicians whose estimate of the likelihood of malpractice was in the highest quartile strongly agreed that serious errors should be disclosed, compared with 57% of physicians in the lowest quartile (P=.64). Respondents' beliefs about the relationship between disclosure and malpractice were among the factors that independently predicted stronger support for disclosing serious errors. Physicians were more likely to strongly endorse disclosure if they agreed that disclosure made patients less likely to sue (OR, 1.6 [95% CI, 1.3-1.9]) and were less likely to strongly endorse disclosure if they reported that concern about a lawsuit might reduce their willingness to disclose (OR, 0.5 [95% CI, 0.3-0.6]). Physicians were also less likely to endorse disclosure if they were in private practice (OR, 0.7 [95% CI, 0.6-0.8]) and COMMENT Physicians' participation is essential to the success of initiatives seeking full disclosure of harmful medical errors to patients and improvements in patient safety. 26 This study, the first to our knowledge to explore physicians' patient safety attitudes in countries with different malpractice environments, reveals that physicians across countries and specialties have mixed feelings about disclosing harmful errors to patients and about important safety concepts. Furthermore, US and Canadian physicians' beliefs and reported practice were quite similar, implying that the malpractice environment may not be the major determinant of these attitudes and experiences.
Physicians' attitudes about disclosing harmful errors to patients include support for the overall concept of disclosure and hesitance regarding implementation. While physicians endorsed disclosing serious errors, they also acknowledged that many factors might inhibit disclosure. In addition, 22% disagreed with the need to disclose minor errors to patients (ie, errors causing harm that is neither permanent nor life threatening). Standards do not absolve physicians from disclosing less harmful errors. 3, 7 Patients already lack confidence that they will be told about medical errors. 13, 15, 25 Physicians' hesitance to actually disclose harmful errors could further erode patients' trust.
The malpractice environment was not the overwhelming determinant of physicians' attitudes about error disclosure in this study. While malpractice pressures in Canada are increasing, Canada's malpractice system remains the envy of US tort reform advocates. 21, 23 Canadian malpractice cases are heard by a judge rather than a jury, the contingency fee system is unusual, pain and suffering damages are capped, punitive damages are rare, and losers pay the winners' legal fees. 27 Yet, Canadian physicians, despite believing the chance they would be sued was half that estimated by US physicians, were only somewhat more supportive of disclosing serious errors and no more willing to disclose minor errors than US physicians. Furthermore, Canadian physicians were no more likely to report having disclosed a serious error to a patient than US physicians, and physicians in both countries were equally satisfied with their most recent disclosure conversation. The US and Canadian health care delivery systems differ in other ways beyond their malpractice environments. 28, 29 Nevertheless, we believe our findings suggest that US tort reform, while potentially desirable for other reasons, may have limited effect on physicians' disclosure attitudes and practices.
The fact that US and Canadian physicians' attitudes transcend country boundaries suggests that these beliefs may relate to the norms, values, and practices that constitute the culture of medicine. 30, 31 The medical education system, a potent force for professional socialization, is remarkably similar in both countries. While acculturation begins in medical school, the most critical cultural norms are inculcated within specialties. 32 The finding that physician attitudes generally varied more by specialty than by country further supports the role of medical culture in shaping these views. Specialties' ability to communicate cultural norms gives them unique power to engage physicians in efforts to improve error disclosure and patient safety. The certification process provides one vehicle for specialty boards to promote such culture change by holding their members accountable for understanding key error disclosure and patient safety concepts.
While the malpractice environment did not significantly influence physicians' disclosure attitudes or practices, physicians' individual beliefs about malpractice did affect their support for disclosing serious errors. In both countries, physicians who believed that disclosure decreased malpractice risk were considerably more supportive of disclosure. However, US and Canadian physicians were almost equally likely to hold this belief. In addition, physicians who reported that fear of a lawsuit would reduce their willingness to disclose were also less supportive of disclosure. Accumulating evidence suggests that disclosure may indeed reduce the probability of malpractice lawsuits and reduce the size of jury awards. 15, [33] [34] [35] Additional research should clarify this complex relationship between the malpractice environment, physicians' individual beliefs about malpractice, and the disclosure of harmful errors to patients.
The medical profession has focused on the malpractice environment as the primary obstacle to improving the disclosure of errors to patients. 26, 36 This study highlights how factors beyond the malpractice environment influence physicians' willingness to disclose serious errors. Being in private practice had an independent effect on disclosure attitudes that was comparable to the impact of respondents' country and greater than their specialty, controlling for malpractice attitudes. Disclosure may pose special challenges for private physicians for reasons beyond fear of malpractice. Private physicians may not have ready access to disclosure resources available at large health care institutions, such as just-in-time disclosure coaching. 37 In addition, physicians who thought disclosure was difficult were less supportive of disclosure. Training physicians in disclosure could enhance physicians' confidence in conducting these difficult conversations. 38 Safety advocates hope their contention that most errors stem from defective systems will reduce the culture of blame and facilitate open discussion about errors. 1, 39 Half of our study's respondents agreed with this assertion, while half did not, suggesting this concept may not be fully understood or resonate with physicians' experiences. 40 In addition, physicians who agreed that medical errors are usually caused by failures of care delivery systems were not more likely to support disclosing serious errors to patients. Physician uncertainty about systembased solutions to patient safety problems was also suggested in the survey by Blendon et al. 11 Physicians may believe the safety movement has overstated its case and that for some errors system failures play a modest role, if any. Creating educational programs that address such concerns may promote improved physician involvement in safety programs.
This study has several limitations. While we used standard US Institute of Medicine definitions for medical errors and adverse events, it can be difficult in practice to know whether an adverse event was caused by a medical error. 16 While our response rate was robust, nonresponse bias may have affected our results. In addition, the US physicians were located in only 2 states, potentially affecting generalizability. However, the malpractice environment in both states is in crisis, increasing our ability to examine the malpractice environment's effect on physicians' attitudes. 20 While we did not ask physicians about their personal malpractice history, we believe that the impact of prior lawsuits on error disclosure and safety attitudes would be reflected in the malpractice attitudes we measured. Social desirability bias may have influenced physicians' reported attitudes or behaviors. However, this bias would likely lead physicians to report more positive attitudes than they actually hold. Therefore, our results may overestimate physicians' support for disclosure.
In conclusion, the medical profession should consider whether the culture of medicine itself represents a more important barrier than the malpractice environment to the disclosure of harmful medical errors to patients. Patients justifiably expect that harmful medical errors will be disclosed to them. Increasing physician engagement in efforts to communicate openly with patients following errors and to enhance patient safety could provide a much-needed boost to patients' confidence in the quality and integrity of the health care system. Role of the Sponsor: The funding bodies had no role in data extraction and analyses, in the writing of the manuscript, or in the decision to submit the manuscript for publication.
